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Research has shown that team reflection is a critical transition process for coordination
processes and team performance, but our understanding of its dynamics and
relationship to action processes and performance is incomplete. The goal of the present
study was to examine the long-term change in reflection in teams over time and explore
whether these changes are related to implicit and explicit coordination processes and
performance improvement. Drawing on the recurring phase model of team processes
and team reflexivity theory, we hypothesized that team reflection is at least stable
or increases over time for dissimilar tasks, that reflection trajectories are positively
associated with implicit and negatively associated with explicit coordination in the later
phases, and that implicit coordination mediates the relationship between team reflection
and performance improvement. This model was tested in a three-wave longitudinal
study (N = 175 teams) over a 2-months period. Results from growth curve modeling
and structural equation modeling provided support for our hypotheses.
Keywords: team reflection, implicit coordination, explicit coordination, performance improvement, latent growth
modelling
INTRODUCTION
Even though team processes and actions are inherently dynamic phenomena (Ancona et al., 2001;
Cronin et al., 2011; Kozlowski, 2015), the research on teamwork has often employed a rather static
approach toward team functioning. Therefore, in their review of a century of teamwork research,
Mathieu et al. (2017) concluded that “there is a path dependence to teamwork that implies we really
cannot fully appreciate or understand the critical variances that are involved unless we take time–in
its various incarnations–into account” (p. 462). Accordingly, we address this issue by examining the
dynamics of transition processes (i.e., team reflection) and its relationship to action processes (i.e.,
implicit and explicit team coordination) and outcomes (i.e., team performance improvement).
Tjosvold (1991) noted that “experience itself does not teach; people learn from reflecting on their
experience” (p. 189). Much of team learning occurs via reflection (Schippers et al., 2013; Gabelica
et al., 2014), which refers to the extent to which group members consciously reflect upon and
communicate about the group’s objectives, strategies (e.g., decision-making), and processes (West,
2000). Team reflection (also known as after-event-reviews or team debriefs) has shown to be critical
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for team outcomes, including effectiveness (Widmer et al., 2009;
Schmutz et al., 2018), performance (Schippers et al., 2008; Villado
and Arthur, 2013; Konradt et al., 2015), and innovation (Tjosvold
et al., 2004; Schippers et al., 2015). In addition, research has
demonstrated that team reflection reduces work-based strain
through enhanced control and support (Chen et al., 2018).
While evidence suggest benefits of reflection for team
performance-related outcomes (for reviews, see Konradt et al.,
2016; Schippers et al., 2018; Otte et al., 2019), surprisingly
little is known about how team reflection develops over time,
particularly over longer periods of time (Bush et al., 2018).
Studies that rely on cross-sectional (“snapshots”) or short-term
pre-post designs are not able to capture this change, only show
parts of the whole and may result in incorrect conclusions
(Kolbe and Boos, 2019; Kozlowski, 2015). This is all the more
surprising because widely used team development and episodic
teamwork theories (Gersick, 1988; McGrath, 1991; Marks et al.,
2001) conceptualize teamwork as a phenomenon that changes
over time. Marks et al. conceive team reflection as a transition
process that serves as a precursor of subsequent action processes
and outcomes. However, the relationship between reflection as a
transition process and subsequent action processes that mediate
the reflection–outcome relationship, such as team coordination
(Rico et al., 2008), have rarely been examined. Thus, the main
contribution of this research is to take an initial step in identifying
how reflection in teams develops over time in the long-term, and
how it relates to subsequent team coordination processes and
performance. Our research model is depicted in Figure 1.
DYNAMICS IN TEAM REFLECTION: A
TRANSITION PROCESS
In their recurring phase model of team processes, Marks et al.
(2001) distinguished between team processes such as reflection or
coordination and emergent states such as shared mental models.
Team processes help members to utilize various resources to
achieve their collective goals, and these have further been
delineated into transition processes, by which team members
direct, align, and evaluate what they are doing (e.g., reflection)
to accomplish the team’s task, and action processes, which
translate the results of the transition processes into action (e.g.,
coordination). The proximal outcome(s) of an action phase
serve as future inputs for a next transition phase which reflects
the principle of a causal feedback loop (Ilgen et al., 2005;
Konradt et al., 2016). For this reason, the baseline level of a
particular process and the rate at which the process develops over
time are important predictors of team behavior and outcomes.
Team reflection is a key process that strongly influences team
learning and performance. It takes place during transition phases
(Schippers et al., 2013; Gabelica et al., 2014) and can be defined
as the extent to which team members reflect upon and discuss the
team’s objectives, strategies (e.g., decision-making) or processes
(West, 2000).
Even though the recurring phase model of team processes
(Marks et al., 2001) was published 20 years ago, reflection
research has rarely examined one of the core ideas of this
model: that teams go through different episodes, which creates
trajectories of team processes (i.e., different baseline level and
rate of change). Recent research has explored the implications
of time on team processes. In two longitudinal studies using
business simulation tasks, Konradt and Eckardt (2016) and Li
et al. (2020) showed that team reflection generally decreased over
time when tasks remained similar over time. They argued that
when tasks do not vary much, the team’s previous experience
of performing similar tasks is more relevant for and applicable
to the present task, enabling team members to draw on
existing routines. In this situation, tasks can become relatively
automatic and effortless (see also Ackerman, 1987) and “team
members may see limited need to discuss, debate, and reflect
about needed actions” (Schmutz et al., 2018, p. 5). However,
in today’s dynamic environment, tasks are rarely constant or
homogeneous, and heterogeneous tasks add uncertainty and
ambiguity (cf. Schmutz et al., 2018). In their integrative review
of transition processes in teams, Bush et al. (2018) argue that
the level of similarity of the tasks has implications to the
transition activities and team effectiveness. Specifically, they
proposed that the more heterogeneous the tasks, the more
relevant are transition activities to effectiveness in the subsequent
task in terms of changes to the team’s mindset or approach.
Also, heterogeneous tasks require different sets of activities and
strategies (Harrison et al., 2003), which makes teams hold the
level of reflection high or even increase it. Consequently, Schmutz
et al. (2018) demonstrated that in-action team reflection that
occurs also during performance events tends to increase as action
progresses. Hence:
Hypothesis 1: Teams working on heterogeneous tasks (i.e.,
low levels of similarity) show stable or increasing levels of
reflection over time.
TEAM COORDINATION AS AN ACTION
PROCESS
Models of transition processes in teams (West, 2000; Marks
et al., 2001) suggest that reflection is predictive of the subsequent
action processes of adaptation and implementation, which should
in turn predict and explain team performance. During action
phases, team members work to complete the task at hand,
implement strategies, and monitor progress to reach their
common goals (Marks et al., 2001). Despite the theoretical
and practical relevance of existing studies on team reflection,
it has been pointed out that almost all have focused on the
relationship between reflection and performance, leaving out the
specific action processes involved (and thus also the mediating
processes) that would explain how team reflection is related to
team performance (Konradt et al., 2015).
One such action process that involves adaptation and
implementation is coordination, defined as “the process of
orchestrating sequence and timing of interdependent actions”
(Marks et al., 2001, p. 367). Rico et al. (2008) remarked that
a distinction should be made between different coordination
processes according to how much teams relied on direct
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FIGURE 1 | Theoretical model of the relationships between change in transition processes, subsequent action processes, and team performance improvements.
communication exchange between team members. They
differentiated between explicit coordination, namely the explicit
request and exchange of information to coordinate the activities
of the individual team members, and implicit coordination (see
also tacit coordination in Wittenbaum et al., 1998). Drawing
on team cognition research, they contended that implicit
coordination occurs “when team members anticipate the
actions and needs of their colleagues and task demands and
dynamically adjust their own behavior accordingly, without
having to communicate directly with each other” (p. 164). If
such procedures are covered by a shared team mental model
(Mohammed and Dumville, 2001) and collective memory system
(i.e., transactive memory system; TMS; Lewis, 2004; Lewis
et al., 2005), implicit coordination will enable team members
to make reliable forecasts of how others will react to plans and
particular levels of performance and to anticipate what other
team members are likely to do or need, without any explicit
discussion of who should do what (Kolbe et al., 2013). Shared
mental models are defined as “an organized understanding
or mental representation of knowledge that is shared by team
members” (Mathieu et al., 2005, p. 38) and TMS refer to “a
collective memory system for encoding, storing, retrieving, and
communicating group knowledge” (Lewis et al., 2005, p. 581;
Wegner, 1986; Hollingshead, 2001). Both constructs have been
shown to be an important precursor of implicit coordination
(Rico et al., 2008; Mohammed et al., 2010) and team coordination
quality (Moreland and Myaskovsky, 2000; Wiedow et al., 2013;
Ellwart et al., 2014). Evidence also suggests that shared mental
models reduce team reflection (van Ginkel et al., 2009), and
that team reflection has a positive effect on team mental model
similarity (Tesler et al., 2018). In addition, Oertel and Antoni
(2015) demonstrated a positive relationship between reflection
and transactive memory development.
Implicit coordination requires shared cognitions and a
collective memory, which are developed through team reflection,
that enable each team member to act in accordance with the
needs of the other team members (Rico et al., 2008). Teams that
have not established a shared cognition and collective memory
have to coordinate explicitly by constantly communicating their
actions. In fact, a field study with medical teams demonstrated
that the amount of explicit coordination decreased, while implicit
coordination increased (Riethmüller et al., 2012). The authors
argued that implicit coordination enables teams to “enhance
team performance by freeing up cognitive resources that can
instead be used for patient care, revealing adaptive coordination
as a skill developed through repeated group interaction” (p.
16). Consequently, we assume that teams who discuss and
evaluate their work on the task (e.g., who reflect on their
coordination processes) should be able to make more extensive
use of implicit coordination across time. In contrast, teams that
do not discuss the way they coordinate are not able to anticipate
each other’s actions, cannot be proactive, and will therefore
have to use more explicit coordination. This leads us to the
following hypotheses:
Hypothesis 2: Teams with higher baseline levels of
reflection will show higher levels of implicit coordination
(a) and lower levels of explicit coordination (b) at
later points in time.
Hypothesis 3: Teams that show a greater increase in
reflection will show higher levels of implicit coordination
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(a) and lower levels of explicit coordination (b) at
later points in time.
TEAM PERFORMANCE IMPROVEMENT
As discussed above, coordination has been conceived as a central
process for effective team functioning (Stewart, 2006; LePine
et al., 2008). More specifically, previous research posited that
implicit coordination, especially in the later phases of teamwork
in response to changes in the team’s task environment, is
more beneficial to team performance than explicit coordination
(Marques-Quinteiro et al., 2013). Explicit coordination takes time
and requires cognitive resources, whereas implicit coordination
“does not depend on verbal communications and may thus
conserve cognitive resources for attending to immediate
decisions and actions” (Marques-Quinteiro et al., 2013, p. 196).
This implies that implicit coordination has an advantage over
explicit coordination, especially in terms of efficiency (as opposed
to effectiveness); it means that the team has more time and
cognitive resources at its disposal, which ultimately leads to better
team performance. This assumption has also been substantiated
empirically (Butchibabu et al., 2016). For example, evidence
from a computer-based shared interface experiment suggests
that teams, which foster the shared cognition, experienced more
implicit coordination, and showed higher performance than the
non-shared interface control group (Lowry et al., 2013). Thus,
it is assumed that teams that coordinate their actions implicitly
perform better than teams that have to coordinate explicitly
(Marques-Quinteiro et al., 2013).
Therefore, we expect there to be a positive relationship
between implicit coordination and team performance. In
contrast, teams that use explicit coordination are likely to be less
efficient and therefore less effective overall, as they have to spend
more time on coordinating their actions and have less time for
task-related activities such as problem solving.
When teams are conceptualized as dynamic systems,
performance outcomes can be measured at multiple points
in time. We argue that measuring changes in performance at
intervals throughout a process provides a more valid measure
of learning and overall team success than looking solely at
the final outcome, because it reflects the team’s progress
over time (Konradt et al., 2015; Otte et al., 2018). Also, by
recording the change in performance for each team, this
measure of performance improvement also eliminates alternative
explanations that might focus on the teams’ disparate starting
levels of performance. Accordingly, we hypothesize the following:
Hypothesis 4: (a) Implicit coordination at later points
in time will be positively related to improvements in
team performance, whereas (b) explicit coordination
at later points in time will be negatively related to
performance improvements.
The recurring phase model (Marks et al., 2001) posits
that a transition process is connected to an outcome via an
action process. However, although the link between reflection
(transition process) and performance (outcome) is by now quite
well established (Schippers et al., 2018), previous empirical
research has rarely provided evidence of the action processes
that mediate the effect of reflection on team performance
(improvement). We thus expect a mediation effect of implicit
coordination between team reflection and performance
improvement. The mediation effect of implicit coordination is
likely for teams that have developed a shared understanding
of their tasks (i.e., shared mental models) and knowledge
sharing and retrieval processes among team members (i.e.,
TMS). Evidence suggests that the effects of team reflection on
team performance improvement are mediated by a path from
shared team mental models to shared task mental models and to
adaptation (Konradt et al., 2015).
Because shared mental models and TMS are important
precursors of implicit coordination (Rico et al., 2008; Mohammed
et al., 2010) and team coordination quality (Moreland and
Myaskovsky, 2000; Wiedow et al., 2013; Ellwart et al., 2014),
and because shared mental models, TMS, as well as implicit
coordination are associated with higher performance (Liang
et al., 1995; Lowry et al., 2013; Marques-Quinteiro et al., 2013;
Konradt et al., 2015), we expect that implicit coordination
will mediate the relationship between the parameters of team
reflection trajectories (i.e., baseline level, that is the intercept in
team reflection, and growth, that is the rate of change or slope
in team reflection) and team performance improvement. Thus,
we hypothesize:
Hypothesis 5: Implicit team coordination at later points in
time will mediate the effect of the baseline level and rate of
change of team reflection on performance improvement.
MATERIALS AND METHODS
Data and Sample
Participants in this study were first-year business students at a
Dutch university. Students were enrolled in a 2-months research
methods class, at the beginning of which they formed self-
selected teams to complete different kinds of team tasks. The
data-gathering process was similar to the process reported by
Schippers (2014), although was undertaken with a different
cohort. Teams were examined at three points in time. The
students completed online surveys about their team, measuring
team reflection after the first task (T1), in the middle of the
class (T2), and after the final task (T3), team performance at the
beginning (T1) and after the final task (T3), and implicit and
explicit coordination at T3.
We focused on the first and the last task, because these
represent the end points of the time continuum and best reflect
the improvement over time. The first task required to read a case
and conduct a literature review of one of the subjects mentioned
in it. Teams had to use various internet databases, such as
Google Scholar and JSTOR. The teams were expected to judge
the quality of the different sources and articles they found, and
the most important part of this task was to compare the findings
of the articles.
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In the last task, students were asked to read a business case
and formulate relevant research questions. They were then asked
to choose a particular research method to answer the research
question (e.g., experiment, case study, survey study). They had to
give convincing scientific arguments for their choice. In addition,
they had to indicate what kind of answers could, or could not,
be expected, based on the chosen research method (e.g., theory
building vs. theory testing). They also had to indicate what type
of research strategy would be least suitable for answering the
research question, and to explain why. Finally, they were asked
to make a recommendation based on the case.
In total, the teams worked together for about 2 months. They
worked in three- or four-person teams; in the final sample, 85
teams were three-person teams, and 90 teams were four-person
teams. A total of 196 teams completed the study. Twenty-one
teams, in which only one or two members provided data, were
omitted from the analyses to estimate unbiased standard errors.
The final sample thus consisted of 175 teams (n = 615 team
members). One-way ANOVAs revealed no significant differences
among the initial and the final sample in any of the team variables
measured (see below).
Procedure
Data was collected using online survey sent out by two research
assistants. Neither the author nor the assistants were involved
in teaching the class in which the team tasks were undertaken.
Students were contacted by email and asked to fill out an online
questionnaire but were also given the opportunity to opt out. The
teams received the grades for their tasks after the questionnaires
had been filled out ensuring that the feedback does not interfere
with responding. Participants were briefed afterward about the
purpose of the research. The teachers were not aware of the
purpose of the research; they were only told that a study on
teamwork would take place during the course.
Measures
Team Reflection
Team reflection within teams was measured using the four-
item measure from Schippers et al. (2007) discussing processes
subscale of their reflection measure that is based on the items
from Swift and West (1998). This measure is similar to the team
reflexivity measure used in Yang et al. (2020) and De Jong and
Elfring (2010), which is based on the items from Carter and West
(1998). In contrast to Yang et al. and De Jong and Elfring, the
scale of Schippers et al. omits the item on adaptation because
adaption is not a part of team reflection. Example items are “We
regularly discuss whether the team is working effectively” or “The
team often reviews whether it’s getting the job done” (1 = totally
disagree; 5 = totally agree). Cronbach’s alphas from T1 to T3 were
0.75, 0.76, and 0.76, respectively.
Explicit Coordination
This was measured using the five-item coordination subscale
developed by Lewis (2003). Example items are “Our team needed
to backtrack and start over a lot” or “There was much confusion
about how we would accomplish the task” (1 = totally disagree;
5 = totally agree). In contrast to the original scale, high values
imply more explicit coordination. Therefore, all items are coded
in the opposite direction of the original version. Cronbach’s
alpha at T3 was 0.87.
Implicit Coordination
Implicit coordination was measured using a 17-item scale based
on the two basic components in implicit coordination proposed
by Rico et al. (2008). This measure assesses the extent to
which team members continuously adopt to mutually adapt
their behavior and anticipate each other’s tasks, actions, and
needs. Sample items are “When I am under time pressure, other
team members proactively help me.” or “I often consider other
team members’ workload to see if they need some assistance”
(1 = totally disagree; 5 = totally agree; Cronbach’s alpha at T3 was
0.84). The scale items appear in the Appendix.
Team Performance Improvement
Team performance improvement was measured using two
standardized grade scores (for the first and last task) given
by the instructors, who were not associated with the data
collection. A score for each task was awarded to each team
and was assigned to all team members for grading purposes.
This procedure ensured a condition of common fate, or high
outcome-interdependence among the team members. This would
ensure they focused on team goals as opposed to individual
goals (DeShon et al., 2004). Team performance improvement was
represented as a latent variable of the standardized scores for the
last task, controlling for the standardized score for the first task
as a covariate. The grading scale ranged from 1 to 10, with 1
denoting “bad” and 10 denoting “excellent.” Students with a mean
overall grade lower than 5.5 failed the course. The average score
for the first task was 7.43 (Min = 4.00, Max = 9.70, SD = 1.06),
and the average score for the last task was 6.93 (Min = 4.00,
Max = 9.00, SD = 1.08).
Data Analyses
Discriminant Validity
Following the recommendations of Podsakoff et al. (2003), we
collected data at different times for several weeks. To examine
whether common-method variance might be influencing our
results, we considered an additional structural model which
included a single unmeasured latent factor. The results
indicated only minor changes in our hypothesized model, with
the relationships remaining consistent with our hypotheses.
Finally, a confirmatory factor analysis was run to examine
the discriminant validity of the three constructs at T3 (i.e.,
reflection, implicit coordination, and explicit coordination). Our
hypothesized three-factor model (reflection, and explicit and
implicit coordination) was considered an acceptable fit to the data
(cf. Bentler and Hu, 1995) (χ2 = 244.33, df = 150, ns., comparative
fit index (CFI) = 0.94, Tucker-Lewis index (TLI) = 0.92, root-
mean-square effort of approximation (RMSEA) = 0.05). It fitted
significantly better than alternative models, including one in
which only a single general factor was specified (χ2 = 591.04,
df = 153, ns., CFI = 0.73, TLI = 0.66, RMSEA = 0.12). From
these results we concluded that the measures captured related but
distinct constructs.
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Interrater Agreement
To justify aggregating individual-level data to the team level,
we calculated r∗wg(J) (Lindell et al., 1999) and aWG(J) values
(Brown and Hauenstein, 2005) using the multilevel R package
provided by Bliese (2016). aWG(J) values ranged from 0.69 to
0.74, and r∗wg(J) ranged from 0.61 to 0.71. These results indicated
acceptable agreement within groups to aggregate data at the team
level (cf. Brown and Hauenstein, 2005; LeBreton and Senter,
2008; Cohen et al., 2009). Additionally, we calculated the ICC(1)
and ICC(2) values for each measure (see Table 1). According
to Woehr et al. (2015), it is preferable to evaluate agreement in
comparison to levels typically found in the literature for similar
constructs. All three ICC(1) values for team reflection lie between
0.00 and 0.10, which is consistent with 22.4% of previous research
on group constructs. The ICC(1) for implicit coordination lies
in the third category (0.11–0.20), which comprises 28.97% of
previous research. The ICC(1) for explicit coordination aligns
with 16.21% of previous research and lies in the fifth category
(0.31–0.40), so we consider our ICC(1) values to be acceptable.
Regarding the ICC(2) values, we observe that the agreement
values for team reflection are relatively low. Only 1.26% of
the previous research is in the range of 0.11 and 0.20. The
ICC(2) for implicit coordination is also in a category (0.31–
0.40) that includes only 6.28% of the previous research. For
explicit coordination, the situation is different: here, the ICC(2)
lies in a category (0.61–0.70) that encompasses 15.06% of the
previous research. Bliese (1998) argued that low ICC(2) values
attenuate observed relationships and therefore limit the ability
to identify relationships between variables at the group level.
Also, the unreliability at group level reinforces Type II errors
(Hofmann and Jones, 2005), which leads to more conservative
analyses. Snijders and Bosker (1999) noted that the ICC(2) values
tend to underestimate true reliability in small teams. This should
work against us in terms of supporting our hypotheses. Given
all the evidence on the ICC(1), ICC(2), r∗wg(J), and aWG(J),
we proceeded to create aggregate measures of team reflection,
implicit and explicit coordination, noting that the reliability of
these means might be limited. Therefore, the results presented
using these measures should be interpreted as conservative
considering the possible attenuation.
Framework for Hypotheses Testing
To analyze the data, we used latent growth curve modeling (LGC;
Bollen and Curran, 2006; Curran et al., 2010) with Mplus 8.4
(Muthén and Muthén, 1998–2020). LGC modeling is used to
estimate the patterns of change, also called time trends, time
paths, growth curves or latent trajectories. More specifically, the
intercept (i.e., starting point or baseline) and the slope (i.e.,
rate of change or growth) are estimated as latent factors. We
used a Bayesian estimator because of its fundamental advantages
over the traditional frequentist approach in statistical modeling
and data analysis for the handling of non-normal, skewed
posterior distributions, and more complex models (Muthén and
Asparouhov, 2012; Zyphur and Oswald, 2015). The Bayesian
estimator was used with two Markov chain Monte Carlo
chains and 50,000 iterations. We assigned uninformative prior
distributions to model parameters (see standard Mplus settings).
To evaluate the convergence behavior of the Markov chains, we
inspected the trace plots and the autocorrelation functions of all
estimated parameters.
A well-specified model fit was indicated by the posterior
predictive p-value (PPP), which indicated a good fit when it
is equal to or higher than 0.05, and by a posterior predictive
checking (PPC) 95% credibility interval (CI) for all estimated
effects in the structural equation model, in which a negative lower
bound is considered to be one indicator of good model fit. The
deviance information criterion (DIC) was used to compare the
models, with small DIC values indicating a better fit. The analyses
were conducted on a significance level of α = 0.05 (one-tailed).
Before testing our hypotheses, we examined the change in
the focal variable (i.e., team reflection) and compared two latent
growth models. The two models were a (1) fixed linear growth
model and a (2) free-form model (i.e., unstructured model;
Grimm and Ram, 2012) with loadings from the slope at T1 fixed
to 0, at T2 free, and at T3 fixed to 1. In contrast to the fixed
model [PPC 95% CI (0.295, 29.910), PPP = 0.020, DIC = 349.774,
RMSEA = 0.171, CFI = 0.891], the unstructured model fitted the
data very well [PPC 95% CI (−10.546, 15.298), PPP = 0.390,
DIC = 338.417, RMSEA = 0.028, CFI = 0.998]. We therefore
decided to continue the analysis with the unstructured model.
RESULTS
Means, standard deviations, correlations, and reliabilities are
presented in Table 1. The unstructured growth model for
hypotheses testing provided an excellent fit to the data [PPC 95%
CI (−21.72, 25.80), PPP = 0.40, DIC = 1495.86, RMSEA = 0.00,
CFI = 1.00]1. Hypothesis 1 predicted that teams show stable or
increasing levels of reflection over time. The means of the latent
factors showed that the trajectory had a statistically significant
intercept of 2.65 [Posterior SD (PSD) = 0.03, CI (2.59, 2.72),
p < 0.001] and a significant positive slope of 0.16 units for each
period [PSD = 0.03, CI (0.10, 0.23), p < 0.001]. Overall, the
model-implied mean rate of reflection increased significantly,
from 2.65 to 2.97, over the period of the study, thereby supporting
Hypothesis 1. The model also provided evidence of significant
variance components in both intercept [µi = 0.16, PSD = 0.02, CI
(0.12, 0.21), p < 0.001] and slope factors [µs = 0.11, PSD = 0.03,
CI (0.04, 0.17), p < 0.001], which indicated that there were
significant individual differences in baseline levels and in rates
of growth over time. The intercept (i.e., baseline) and the slope
(i.e., growth) were statistically significantly and negatively related
[β = −0.64, PSD = 0.11, CI (−0.76, −0.37), p < 0.01].
Hypothesis 2a, which predicted that teams with high baseline
levels of reflection would show higher levels of implicit
coordination at later points in time, was supported [β = 0.26,
PSD = 0.12, CI (0.02, 0.49), p < 0.05]. In support of Hypothesis
2b, teams with higher baseline levels of reflection showed lower
levels of explicit coordination at later points in time [β = −0.39,
1We also acknowledged the potential role of team size (M = 3.33; SD = 0.49,
range = 3–5) that may contribute to the level of coordination and/or performance.
Since this inclusion does not alter our results, we omitted the control variable from
our analyses.
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TABLE 1 | Interrater agreement for aggregated team variables, descriptive statistics, correlations, and reliability coefficients.
Variable r*wg(J) aWG(J) ICC(1) ICC(2) M (SD) 1 2 3 4 5 6
1 Team Reflection at T1 0.61 0.69 0.04 0.14 2.65 (0.39) (0.75)
2 Team Reflection at T2 0.61 0.69 0.07 0.20 2.81 (0.37) 0.47** (0.76)
3 Team Reflection at T3 0.63 0.71 0.06 0.18 2.82 (0.40) 0.43** 0.63** (0.76)
4 Explicit coordination at T3 0.70 0.74 0.36 0.65 3.67 (0.46) −0.08 −0.28** −0.28** (0.87)
5 Implicit coordination at T3 0.71 0.74 0.15 0.36 3.67 (0.26) 0.14 0.13 0.17* 0.44** (0.84)
6 Performance improvementa − − − − 0.49 (1.48) −0.01 0.11 0.01 0.01 0.06 −
N = 175 teams. Numbers on the diagonal are reliability estimates (α) where appropriate.
aBecause performance improvement was modeled as a latent variable, correlations for performance improvement were calculated in a hierarchical regression analysis, in
which each variable was regressed on the residual of the last grade after controlling for the first grade.
*p < 0.05; **p < 0.01 (two-tailed).
PSD = 0.12, CI (−0.64, −0.15), p < 0.001]. Hypothesis 3b, which
predicted that teams with a greater increase in reflection would
show lower levels of explicit coordination at later points in time,
was also supported [β = −0.49, PSD = 0.13, CI (−0.75, −0.230,
p < 0.001]. However, Hypothesis 3a, which predicted that teams
with a greater increase in reflection would show higher levels of
implicit coordination at later points in time, was not supported
[β = 0.16, PSD = 0.14, CI (−0.12, 0.43), ns.]2.
Hypothesis 4a, which predicted that implicit coordination at
later points in time would be positively related to performance
improvement, received support [β = 0.55, PSD = 0.24, CI (0.07,
1.01), p < 0.01], as did Hypothesis 4b, which predicted that
explicit coordination at later points in time would be negatively
related to performance improvement [β = −0.70, PSD = 0.22,
CI (−1.07, −0.21), p < 0.01]3. Finally, Hypothesis 5, which
predicted that implicit coordination at later points in time would
mediate the relationship between baseline levels of reflection and
performance improvement, was supported [β = 0.13, PSD = 0.09,
CI (0.00, 0.36), p < 0.05], although implicit coordination at
later points in time did not mediate the relationship between
increases in reflection and performance improvement [β = 0.07,
PSD = 0.09, CI (−0.07, 0.30), ns.].
DISCUSSION
The purpose of this study was to explore the long-term dynamic
nature of reflection in teams and its relationship to team
coordination and team performance improvement in a three-
wave longitudinal study over a 2-months period. Drawing on
2A reviewer helpfully noted that not only the trajectory of reflection predicts
coordination and changes in performance, but above and beyond the measure
of reflection at Time 3. This model, that fitted the data well model [PPC
95% CI (−19.605, 27.941), PPP = 0.351, DIC = 1,500.146, RMSEA = 0.001,
CFI = 1.000], revealed no significant relationships of reflection at T3 to
performance improvement [β = −0.09, PSD = 0.16, CI (−0.41, 0.23), ns.], explicit
coordination (β = 0.08, PSD = 0.29, CI [−0.38, 0.69], ns.), or implicit coordination
[β = 0.08, PSD = 0.06, CI (−0.04, 0.23), ns.]. These results support the predictive
validity of the reflection trajectories.
3According to the recommendation of an reviewer, we have conducted a model in
which explicit coordination predicted performance at T3, controlling for earlier
performance at T1 and T2 (team task in the middle of the class; not relevant
for our hypotheses). The results of the reasonable fitting model [PPC 95% CI
(−5.220, 25.622), PPP = 0.086, DIC = 691.553, RMSEA = 0.101, CFI = 0.814]
confirm our findings that explicit coordination is significantly negatively related
to performance improvement.
dynamic conceptualizations of the recurring phase model of team
processes and reflexivity theory, our study findings contribute
to the field of team research in four different ways. First, we
showed that teams working on heterogeneous tasks typically
increase their use of reflection over time. Teams that started
with lower baseline levels of reflection increased their reflection
over time to a greater extent than teams that started with higher
baseline levels. Second, we found that teams with a high baseline
level of reflection exhibited more implicit coordination 2 months
later, while they exhibited less explicit coordination at that point.
Furthermore, we showed that teams that increased their level of
reflection over time exhibited less explicit coordination 2 months
later than teams that did not increase their level of reflection.
However, we did not observe a relationship between the increase
in team reflection over time and implicit coordination at the
end of the teamwork. Third, we demonstrated that teams with
high levels of implicit coordination after 2 months showed
greater improvements in performance over time, but the level of
improvement over that period was less in teams with high levels
of explicit coordination. Finally, implicit coordination mediated
the relationship between the baseline level of reflection and
team performance improvement but not the relationship between
increases in reflection and team performance improvement (due
to there being a non-significant relationship between increases in
reflection and implicit coordination). We discuss these findings
in more detail, with a focus on the main theoretical contributions
and practical implications.
Theoretical Implications
Our research provides new insights into the role of reflection
dynamics in team behavior and team performance improvement.
First, it adds to prior studies (Konradt et al., 2016; Schippers et al.,
2018) by showing that teams working on heterogeneous tasks
increase their reflection over time. This finding complements
previous research (Konradt and Eckardt, 2016; Li et al., 2020),
who demonstrated that teams that undertake homogeneous
tasks show an overall pattern of decreasing reflection over
time. The authors argued that, for homogeneous tasks, positive
performance feedback leads to a reduction in reflection and to
the use of closed action strategies, which enhance knowledge
integration rather than knowledge generation (Harrison et al.,
2003; Bush et al., 2018). For heterogeneous tasks, however,
positive performance feedback does not provide any indication
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of what the team may need to do next, and open action strategies
that support knowledge generation are thus required (Bush et al.,
2018). Together, these findings suggest that the type of task
is key in determining the extent to which teams reflect and
may account for reflection dynamics. We also showed that the
variance in slope and intercept was significant and that the
intercept and slope were negatively related, suggesting that there
could be different subgroups in the population characterized
by different trajectories. Inspection of the slopes of random
teams showed that while some teams have a positive slope with
lower intercepts, there are also other teams that have a negative
slope with higher intercepts. There were also teams that showed
no change in team reflection and had a lower intercept. This
would lead to the question of whether different groups can be
identified and whether group membership can be predicted by
other variables. For example, some teams might be characterized
by a relatively high level of reflection from the beginning to
the end of teamwork, while other teams might be characterized
by a relatively low level of team reflection at the beginning of
teamwork and a steep increase in reflection over time. Konradt
and Eckardt (2016) showed, for example, that, due to ceiling
effects, teams that initially reflected a great deal were not likely
to be able to increase their reflection over time to a great
extent compared to teams that reflected less at the start. Person-
centered approaches (see Howard and Hoffman, 2018) thus could
complement variable-centered approaches in terms of identifying
different subgroups and turning away from the “average” team to
a more detailed analysis of different team reflection trajectories.
Second, our research highlights the fundamental dimension of
time in team transition and action processes, which in turn affect
team performance. Since the dependencies between transition
processes, action processes and team performance take time to
evolve, it is essential to focus on improvements over longer
periods of time, rather than expecting short-term progress or
an immediate return. Likewise, this study supports the general
finding that the parameter of reflection trajectories (i.e., baseline
level and growth) act as predictors of team action processes
(i.e., explicit and implicit coordination), which in turn predict
outcomes (i.e., performance improvements), although we did
not find significant associations between the slope of reflection
and implicit coordination at a later point in time. A possible
reason for this could be that teams with a low baseline level
of reflection (and therefore positive growth in reflection) were
not able to increase their reflection sufficiently to allow them to
coordinate implicitly and might have needed more time to reach
that tipping point.
Consistent with previous theories (McGrath, 1991; Marks
et al., 2001) and the sparse research (Riethmüller et al.,
2012; Lowry et al., 2013), our findings also indicate the
significance of implicit coordination for understanding how team
reflection over time affects improvements in team performance.
Specifically, our results show that managers should pay particular
attention to ensuring that teams reflect in the early stages
of collaboration so that they can benefit from time-saving
implicit coordination and improve their performance. We
highlight how explicit coordination is double-edged in terms
of its effect on performance and performance improvement:
Marques-Quinteiro et al. (2013) argued that it is essential for task
processing and performance and can thus be seen as effective,
but it is also costly in terms of time and money and may
seem to hamper performance improvement, so might deemed
to be inefficient. Consistent with previous work (Riethmüller
et al., 2012), we expect that, in the long run, high performance
teams reduce their explicit coordination and intensify their
implicit coordination.
Limitations and Directions for Future
Research
Although this study contributes in important ways to the
team literature, it has some limitations and there are several
ways in which our findings could be expanded upon in future
research. Two major directions for future research that seem
particularly promising include broadening the measurement of
processes and states in teams and expanding the focus on other
patterns of change.
A first set of limitations of the study pertains to
methodological constraints. The fact that most variables of
our model were assessed using self-report measures makes it
vulnerable to various biases, including response biases (e.g.,
leniency biases and acquiescence biases) and issues concerning
the survey characteristics (e.g., the wording of items, answer
formats, and the construct validity). For example, implicit and
explicit coordination were found to be moderately correlated
in the present study, sharing approximately 33% of their
variance. This implies that the two coordination processes were
not captured as opposing processes in the present study. The
explicit coordination scale captured aspects such as the need for
repeated explicit coordination within the team due to difficulties
encountered. The correlation with implicit coordination implies
that difficulties that arise can lead not only to an explicit exchange
but also to an implicit exchange, i.e., the proactive help of others,
for example. Furthermore, both scales were not validated in
other studies. We thus see the potential for future research
to use validated and more specific measures of explicit and
implicit coordination.
One further problem that might go along with referent-
shift consensus based self-reports (Chan, 1998) is the limited
agreement among team members. Some of our measures showed
relatively low ICC(2) values. Although this has made our analyses
more conservative (Bliese, 1998; Hofmann and Jones, 2005),
future research could therefore adopt a multi-level approach
to team processes–as opposed to our aggregated approach (i.e.,
team mean values based on individual values)–and consider the
perceptions of individual team members.
As an alternative to self-report measures, team processes
should also be captured by focusing on time-based behavioral
observation (Kolbe and Boos, 2019). A promising and
unobtrusive way of capturing behavioral constructs at the
individual and team level might be to collect observational data
by videoing or by communication recording using wearable
sensors (see Chaffin et al., 2015, for a review). However, since
the use of wearable sensors in behavioral research has its own
drawbacks and limitations (Chaffin et al., 2015), this method
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is more likely to complement, rather than replace, traditional
methods (e.g., using a mixed methods approach; Molina-Azorin
et al., 2017).
In addition, the use of student subjects may also limit
the generalizability of our findings to other populations and
non-academic settings. Although Wheeler et al. (2014) meta-
analytically demonstrated that few differences between the
observed correlations of student to non-student-recruited
samples exist, student-recruited samples may lead to
smaller effect sizes of observed statistical relationships, thus
underestimating them.
Additionally, despite the considerable strengths of our study
design and analysis, and our hypotheses are theoretically
founded, the findings are correlational in nature, and our
interpretations regarding causality are speculative. For example,
future research should examine reverse causality in which the
outcome (i.e., implicit coordination or performance) precedes
and causes the exposure (reflection and explicit coordination).
Longitudinal, multilevel study designs and experimental studies–
although they have their own drawbacks–including quasi-
experimental interrupted time series designs (Shadish et al., 2002)
permit testing reverse causality hypotheses.
A final limitation of this study relates to the theory of change
on which our model was based. The advantage of trajectories
over traditional methods in longitudinal designs (see Selig and
Little, 2012, for a critique of autoregressive and cross-lagged
panel models) is that they allow to identify parameters of change
processes (i.e., intercepts, slopes, and functional forms) and
the relationship between them, providing a more sophisticated
understanding of psychological concepts as they unfold over
time. Although we examined an unstructured pattern of change,
other non-linear patterns of change might also be possible. Future
research should thus use intensive longitudinal designs (Walls
and Schafer, 2006) to explore specific non-linear trajectories
(e.g., quadratic and piecewise), which would require at least
four measurement points. Also, the 2-months time frame was
determined by the setting and design of the study and by
the task, whereas the time lag was dependent on an event-
contingent sampling protocol (Wheeler and Reis, 1991), based
on discrete events (i.e., the two tasks). However, the event-
contingent sampling protocol, which involves retrieval and
reconstruction of experiences and behavior over a period of
time and is thus susceptible to retrospective memory bias,
does not make it possible to identify system transitions if the
transitions are not synchronized with tasks. It would thus be
illuminating to combine the event-contingent sampling protocol
(i.e., meeting of teams) with a fixed or variable time-based
protocol, which would enable future studies to provide a much
more detailed picture of how experience and behavior are related
in specific situations.
CONCLUSION
In this study we adopted a three-wave longitudinal approach to
understand the long-term reflection dynamic that occur within
teams over a period of 2 months and how these changes are
predictive of implicit and explicit coordination during later
phases, and finally to improvements in team performance.
Consistent with theory, teams working on heterogeneous tasks
increased their reflection over time, and teams that had a lower
baseline level of reflection showed a greater increase in reflection.
More importantly, our results highlight the value of a high
baseline level of reflection, as this was shown to foster implicit
coordination in the later stages of teamwork, which in turn
improved performance. Teams that started with a low baseline
level of reflection and increased their reflection over time did not
appear to be able to develop appropriate implicit coordination.
Also, explicit coordination was shown to be negatively related to
baseline levels of reflection and increases in team reflection and
to be a factor that makes it more difficult for teams to improve
team performance.
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